Pharmacodynamic activities of ciprofloxacin and sparfloxacin in a murine pneumococcal pneumonia model: relevance for drug efficacy.
We looked for associations between pharmacokinetic (Pk) and pharmacodynamic (Pd) parameters of ciprofloxacin (CPFX) and sparfloxacin (SPFX) and the in vivo efficacy of these antimicrobials in an immunocompetent mouse model of severe Streptococcus pneumoniae pneumonia. Bacterial killing curves recorded in the lungs during the 24 h after single subcutaneous injections of the fluoroquinolones (FQs) in doses ranging from 6.25 to 200 mg/kg were compared with mean Pk/Pd parameters in the serum of the same mice. The impact of the dosing interval on the antimicrobial dose response was evaluated based on the survival of mice treated for 3 days with CPFX (25-200 mg/kg) or SPFX (6.25-50 mg/kg) administered at various intervals from 3 to 24 h. Bacterial killing curves showed that the maximal bacterial decrease achieved in the lungs was correlated, similarly for both FQs, with the area under the curve (AUC) above the minimal inhibitory concentration (MIC) (overall correlation: r = 0.968, P < 10(-4)). CPX attained higher maximal bactericidal effect values, a steeper killing slope and a shorter time to maximal bactericidal effect in comparison with SPX for the highest doses tested. The lower MIC of SPFX compared with CPFX (0.25 vs. 0.75 microgram/ml) and its higher AUC/dose ratio (resulting from a lower serum peak but a longer half-life) translated into a greater area under the bactericidal curve. In the dose fractionation experiments, the Pk/Pd parameter most closely correlated with the survival rate for both FQs was the daily AUC/MIC ratio (r = 0.976, P < 10(-4)). When the AUC/MIC ratio was greater than 160, the probability of a clinical cure was 100%, independently of the dosage schedule.